T HIS article should contain a reference to the earlier work of S. Katsura and H. Fujita [Progr. Theoret. Phys. Japan 5, 997 (1950)J, to which it is quite closely related, and in which some of the methods of the present paper were anticipated.
(4) CH+ C+ (0.42)"
• All figures in this table are obtained from the measured peak heights. b Ahundance relative to the primary ion intensities of CH,+ and CH,+ equal 100 respectively. calculated from Rosenstock+Melton's data.
• In units cm'/cm'/mm Hg. d Estimated from relative abundance of this ion according to Rosenstock and Melton (col. 2).
• Estimated from relative abundance of this ion in our spectra at one pressure only.
occur in a much more important fraction of the ions lost in the tube (4%) than would appear at first sight from the relative abundance values (0.05%, Table I , column 2). Taking the above-mentioned corrections into account, it may be assumed that dissociation and charge exchange for CH4+ in CH4 are of approximately equal importance: this result is in agreement with Lindholm's observation 6 with 500 ev ions.
* This research is part of a program sponsored by Comite beige de Spectrometrie de Masse (Institut pour l'Encouragement de la Recherche Scientifique dans I'Industrie et I'Agriculture).
1 Ackerman, Drowart, Goldfinger, and Jeunehomme, paper presented at the Third International Conference on Ionization Phenomena in Gases, Venice, June, 1957.
I H. M. Rosenstock and C. E. Melton, J. Chern. Phys. 26, 314, 568 (1957) , Melton, Bretscher, and Baldock, ibid. 26,1302 (1957) . 3 J. Mattauch and H. Lichtblau, Physik. Z. 40, 17 (1939), Hipple, Fox, and Condon, Phys. Rev. 69, 347 (1946) .
• Several arguments, besides the isotopic distribution in the case of Kr, identify these peaks at 2 (m/e) as due to charge exchange processes (see reference 1). I N a recent paperl we have described experiments on the enhancement of rate and extent of gas-solid chemisorption reactions by gaseous electrodeless discharges, and have postulated a general mechanism. It was suggested that creation of sites l -4 can occur by a chain mechanism initiated by the reaction of an active particle G, with a surface atom S, causing a "dissociation" of the atom into 2 sites capable of adsorption V. An over-all reaction,
G+nS-+GV + (2n-l) V
results, yielding (2n-l) sites capable of further adsorption or of suffering bimolecular decay.2
If the mechanism is considered to be plausible, and the data of the enhancement effect and the generality of it would seem to indicate this,l then a logical and necessary extension of this mechanism leads to the postulate that the energizing of the gaseous reactants of a heterogeneously catalized reaction should lead, in some cases at least, to an enhanced rate of reaction.
On this basis it may be predicted that, if H2 adsorption is prerequisite for hydrogenation on Pd, then the hydrogenation action of that catalyst should be increased by energizing the gas mixture above the catalyst, because the adsorption of H2 on alumina-supported Pd has been shown to be capable of enhancement l by a minute gaseous discharge.
Such energizing may conceivably be accomplished by means of low-or high-energy electromagnetic or corpuscular radiation, or even by ultrasonics. The nature of the applied energy is relatively unimportant if "activated" particles of at least one of the reactants may be caused to form and to persist in sufficient numbers in the gas phase under the chosen conditions for the above mechanism to be operative. Since that mechanism results in a chain process of surface-site production, the stimulus may be expected to be extremely small in comparison to the enhancement. cos-
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Incorporation of these changes in the normal coordinate treatment leads to revised values for certain force constants as listed below. The agreement between calculated and experimental frequencies is unchanged. The author is indebted to Mr. James Scherer for first bringing this point to his attention. If the rotor is nearly symmetric, the separation between "asymmetry doublets" becomes smail, and condition (d) no longer holds. In this event degenerate perturbation theory must be applied. The wave equation described in Eq. (13) should be altered by substituting 2-![<P r O±<Pr l] in place of <P r , where (rO) and (rl) represent the rigid rotor quantum numbers corresponding to the ')'=0 and ')'= 1 members,! respectively, of an "asymmetry doublet." Thus if the inequality in relation (d) is reversed, the equations throughout the article must be altered in the following ways: W R(r), (rIP.2Ir) , and (rIP.4Ir) should all be replaced by the average of the corresponding (,0) and (rl) values; (rIP.lr) should be replaced by ± (,oIP.lrl) where the (+) and (-) refer to the two different states corresponding to the same limiting quantum number K; (rIP.3Ir) should be treated analogously to (rIP.lr). For a symmetric top, this procedure leads to Eq. (43), except that ±K should be substituted for K.
The author is greatly indebted to Mr. Dudley Herschbach for his criticisms of Appendix III which led to the present revisions.
1 King, Hainer, and Cross, J. Chern. Phys. 11, 27 (1943) .
Errata: Theory of the Interaction of Internal
Rotation with Over-All Rotations. I. Symmetric Rotors: Methyl Silane
